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(54) METHOD AND APPARATUS FOR INSPECTION OF OUTWARD APPEARANCE OF CONTACT 
LENS 

(57)Abstract: 

PURPOSE: To inspect the outward appearance of a lens while a 
preservation liquid has been filled by a method wherein a mask 

image which has extracted a region not required for an ^ . 

inspection is formed, the image of an object to be inspected is 
imaged in a state that the preservation liquid and the lens have 
been put in a container and a region which has subtracted the 
mask image is inspected. 

CONSTITUTION: When the outward appearance of a container 
33 and that of a contact lens are inspected, a bright-field 
illumination method which can easily detect a black 
contamination, a black flaw and the like and a dark-field 
illumination method which can easily inspect a white 
contamination, a white flaw and the like are used, and both 
illumination methods are changed over by a bright-field/ dark- 
field changeover part 47. First, the container 33 in a state that 
a preservation liquid has been injected is imaged by a CCD 
camera 37, and a bright-field mask pattern and a dark-field 
mask pattern which mask the flaw part of the container 33 so 
as not to be detected as the flaw of the lens are formed. Then, 

in a state that the preservation liquid and the lens have been put into the container 33, the dark-field 
illumination method is used, the black contamination and the black flaw of the container 33 are masked 
by a bright-field mask, and the black contamination and the black flaw of the lens are detected. In the 
same manner, the white contamination of the lens, a logo mark and the like are detected by using the 
dark— field illumination method and a dark-field mask. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of inspecting the appearance of the contact lens dipped into preservation liquid. 
The contact lens insertion part of the container for contact lens insertion is picturized with image pick-up 
equipment. The mask image creation process which creates the mask image which extracted the unnecessary 
field for the visual inspection of the contact lens which exists on said container based on the image obtained 
by this image pick-up actuation, It picturizes with said image pick-up equipment by setting the condition of 
having put preservation liquid and a contact lens into the contact lens insertion part of said container as the 
inspected object. The visual-inspection field decision process which makes the field which put said mask 
image on the image for inspected obtained by this image pick-up actuation, and deducted the mask image 
from the image for inspected a visual-inspection field, the visual-inspection process which detects the defect 
of contact lenses, such as dirt, a foreign matter, a crack, breakage, and a periphery deficit, to the visual- 
inspection field which deducted the mask image from said image for inspected — since — the contact lens 
visual-inspection approach characterized by changing. 

[Claim 2] The contact lens visual-inspection approach according to claim 1 characterized by establishing the 
vacuum treatment which deaerates the air bubbles produced for inspected by applying a supersonic wave to 
a container after inserting a contact lens in a container, where preservation liquid is poured into said 
container between said mask image creation process and a visual-inspection field decision process. 
[Claim 3] At least two or more location marks for location detection are prepared in the predetermined 
location of said container. Said visual-inspection field decision process When creating said mask image, and 
when obtaining said image for inspected Search for the coordinate of said location mark and said image for 
inspected or said mask image is expanded based on the difference of both [ these ] coordinates. The contact 
lens visual-inspection approach according to claim 1 which contracts and rotates, carries out concurrency 
migration and is characterized by making into a visual-inspection field the field which piled up said image 
for inspected and said mask image, and deducted the mask image from the image for inspected. 
[Claim 4] It is the contact lens visual-inspection approach of detecting the location by picturizing the mark 
and alphabetic character which were stamped on the predetermined location on the concentric circle of a 
contact lens with image pick-up equipment. Said visual-inspection process divides into two or more fields 
the brightness information for every pixel obtained by said image pick-up equipment the whole 
predetermined include angle. The contact lens visual-inspection approach according to claim 1 characterized 
by adding said brightness information for every field of this, and detecting said mark and the marking range 
of an alphabetic character by that addition result. 

[Claim 5] It is the contact lens visual-inspection approach detected by picturizing the deficit of the periphery 
part of a contact lens with image pick-up equipment. Said visual-inspection process The periphery of a 
contact lens is extracted based on the brightness information for every pixel obtained by said image pick-up 
equipment. Find the distance from the core of said extracted periphery for every fixed include angle, and it 
asks for two or more sorts of averages of such distance with the method of moving average for every 
number of different data. The contact lens visual-inspection approach according to claim 1 characterized by 
detecting the periphery deficit of a contact lens from the difference of the average of these two or more 
kinds. 

[Claim 6] Said mask image creation process is the contact lens visual-inspection approach according to 
claim 1 characterized by establishing the mask image dilatation process of expanding the perimeter of an 
unnecessary field by at least 1 pixel for the visual inspection of the contact lens which exists on said 
container. 

[Claim 7] Said visual-inspection process is the contact lens visual-inspection approach according to claim 1 
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characterized by connecting by expanding at least 1 pixels or more of perimeters of the periphery of the 
contact lens cut by deducting said image for inspected and said mask image according to said visual- 
inspection field decision process. 

[Claim 8] It is equipment which inspects the appearance of the contact lens dipped into preservation liquid. 
The contact lens insertion part of the container for contact lens insertion is picturized with image pick-up 
equipment. A mask image creation means to create the mask image which extracted the unnecessary field 
for the visual inspection of the contact lens which exists on said container based on the image obtained by 
this image pick-up actuation, It picturizes with said image pick-up equipment by setting the condition of 
having put preservation liquid and a contact lens into the contact lens insertion part of said container as the 
inspected object. The visual-inspection field decision means which makes the field which deducted the mask 
image for said mask image from the image for inspected in piles in the image for inspected obtained by this 
image pick-up actuation a visual-inspection field, Contact lens visual-inspection equipment characterized by 
having a visual-inspection means to detect defects, such as dirt, a foreign matter, a crack, breakage, and a 
periphery deficit, to the visual-inspection field which deducted the mask image from said image for 
inspected. 

[Claim 9] Contact lens visual-inspection equipment according to claim 8 characterized by making the pars 
basilaris ossis occipitalis of the contact lens insertion section of said container into the lens-like spherical 
surface. 

[Claim 10] The image pick-up actuation by said image pick-up equipment is contact lens visual-inspection 
equipment according to claim 8 characterized by performing with the light field lighting which detects a 
black defect, and the dark field illumination which detects the mark and alphabetic character which were 
stamped on the white defect and the contact lens. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the contact lens visual-inspection approach and visual- 
inspection equipment which inspect defects, such as dirt of a contact lens, a foreign matter, a crack, 
breakage, and a periphery deficit, using image pick-up equipment. 
[0002] 

[Description of the Prior Art] In order to have inspected appearances, such as dirt of a contact lens, a foreign 
matter, a crack, breakage, and a periphery deficit, conventionally, amplification projection was carried out 
using optical projector equipment one by one without putting a contact lens into a container, and when an 
operator checked the projection screen, it was carrying out. 

[0003] Moreover, the picturized lens image is divided into a core and the profile section like JP,63-48431,A 
"lens test equipment", binarization signal time amount is measured in each part, and the technique in which 
the binarization signal value performs a yes-no decision by whether it is criteria within the limits is 
indicated. 

[0004] furthermore, like JP,2-257007,A "contact lens periphery chip test equipment" By picturizing the 
periphery section of a contact lens with image pick-up equipment, detecting the coordinate location of the 
periphery section in the binary image, and performing secondary least square method approximation with 
the coordinate location If there is originally no chip, the technique of detecting the periphery chip of a 
contact lens is indicated with the difference between the coordinate locations detected with the above- 
mentioned detection means which should be a slim margin, the value of the secondary multiplier of a 
secondary approximation curve, and the width of the periphery picturized. 

[0005] furthermore, like JP,4-305144,A "contact lens periphery chip test equipment" A contact lens 
detection means to change the image of a contact lens into an electrical signal, An image-processing means 
to change the electrical signal into a video signal, and to extract only the periphery part of a contact lens, 
With a data-processing judging means to perform data processing to the extract part, to search a periphery 
chip, and to judge the periphery chip of a contact lens, and a migration means to move a contact lens to the 
location which can detect the contact lens detection means The technique of detecting the periphery chip of 
a contact lens is indicated. 

[0006] furthermore, like JP,4-321 186,A "the process for inspecting an optic, especially the optic about an 
eye, equipment, and the equipment that illuminates transparence analyte" The image field of the blemish 
which generated the two-dimensional high contrast image and was visualized in the crack which generates 
the image of inspected components and is in the picturized inspected components is appointed, and the 
technique in comparison with one or more thresholds of image analysis detecting and inspecting an optic is 
indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the equipment which inspects the appearance of the 
conventional contact lens, since it was inspecting using optical projector equipment or CCD image pick-up 
equipment one by one without putting a contact lens into a container, the problem that considerable attention 
must be paid is in handling that dirt and a crack tend to be attached in between [ until inspection is 
completed and it puts a contact lens into a container ]. Especially, since dirt and a crack tend to be attached 
in a soft contact lens, visual inspection in the condition of having put into the container was desired. 
[0008] This invention is accomplished in view of the above-mentioned situation, and the object is in 
offering the contact lens visual-inspection approach which can conduct visual inspection of a contact lens 
where preservation liquid and a contact lens are put into a container, and visual-inspection equipment. 
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[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention picturizes the 
contact lens insertion part of the container for contact lens insertion with image pick-up equipment. The 
mask image creation process which creates the mask image which extracted the unnecessary field for the 
visual inspection of the contact lens which exists on said container based on the image obtained by this 
image pick-up actuation, It picturizes with said image pick-up equipment by setting the condition of having 
put preservation liquid and a contact lens into the contact lens insertion part of said container as the 
inspected object. The visual-inspection field decision process which makes the field which put said mask 
image on the image for inspected obtained by this image pick-up actuation, and deducted the mask image 
from the image for inspected a visual-inspection field, It is characterized by consisting of the visual- 
inspection process which detects the defect of contact lenses, such as dirt, a foreign matter, a crack, 
breakage, and a periphery deficit, to the visual-inspection field which deducted the mask image from said 
image for inspected. 

[0010] Moreover, where preservation liquid is poured into said container between said mask image creation 
process and a visual-inspection field decision process, after inserting a contact lens in a container, it is 
characterized by establishing the vacuum treatment which deaerates the air bubbles produced for inspected 
by applying a supersonic wave to a container. 

[001 1] At least two or more location marks for location detection are prepared in the predetermined location 
of said container. Furthermore, said visual-inspection field decision process When creating said mask image, 
and when obtaining said image for inspected Search for the coordinate of said location mark and said image 
for inspected or said mask image is expanded based on the difference of both [ these ] coordinates. It 
reduces and rotates, and concurrency migration is carried out, and said image for inspected and said mask 
image are piled up, and it is characterized by making into a visual-inspection field the field which deducted 
the mask image from the image for inspected. 

[0012] Furthermore, said visual -inspection process divides into two or more fields the brightness 
information for every pixel obtained by said image pick-up equipment the whole predetermined include 
angle, adds said brightness information for every field of this, and is characterized by detecting said mark 
and the marking range of an alphabetic character by that addition result. 

[001 3] Furthermore, based on the brightness information for every pixel obtained by said image pick-up 
equipment, said visual inspection process extract the periphery of a contact lens, find the distance from the 
core of said extracted periphery for every fixed include angle, ask for two or more sorts of averages of such 
distance with the method of moving average for every number of different data, and be characterize by 
detecting the periphery deficit of a contact lens from the difference of the average of these two or more 
kinds. 

[0014] Furthermore, said mask image creation process is characterized by establishing the mask image 
dilatation process of expanding the perimeter of an unnecessary field by at least 1 pixel for the visual 
inspection of the contact lens which exists on said container. 

[0015] Furthermore, said visual-inspection process is characterized by connecting by expanding at least 1 
pixels or more of perimeters of the periphery of the contact lens cut by deducting said image for inspected 
and said mask image according to said visual-inspection field decision process. 

[0016] Furthermore, the contact lens insertion part of the container for contact lens insertion is picturized 
with image pick-up equipment. A mask image creation means to create the mask image which extracted the 
unnecessary field for the visual inspection of the contact lens which exists on said container based on the 
image obtained by this image pick-up actuation, It picturizes with said image pick-up equipment by setting 
the condition of having put preservation liquid and a contact lens into the contact lens insertion part of said 
container as the inspected object. The visual-inspection field decision means which makes the field which 
deducted the mask image for said mask image from the image for inspected in piles in the image for 
inspected obtained by this image pick-up actuation a visual-inspection field, a visual-inspection means to 
detect defects, such as dirt, a foreign matter, a crack, breakage, and a periphery deficit, to the visual- 
inspection field which deducted the mask image from said image for inspected — since — it is characterized 
by changing. 

[0017] Furthermore, it is characterized by making the pars basilaris ossis occipitalis of the contact lens 
insertion section of said container into the lens-like spherical surface. 

[0018] Furthermore, image pick-up actuation by said image pick-up equipment is characterized by 
performing with the light field lighting which detects a black defect, and the dark field illumination which 
detects the logo mark and alphabetic character which were stamped on the white defect and the contact lens. 
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[0019] 

[Function] According to the above-mentioned configuration, a mask image creation process picturizes the 
contact lens insertion part of the container for contact lens insertion with image pick-up equipment. Based 
on the image obtained by this image pick-up actuation, the mask image which extracted the unnecessary 
field for the visual inspection of the contact lens which exists on said container is created. A visual- 
inspection field decision process It picturizes with said image pick-up equipment by setting the condition of 
having put preservation liquid and a contact lens into the contact lens insertion part of said container as the 
inspected object. Said mask image is put on the image for inspected obtained by this image pick-up 
actuation, and let the field which deducted the mask image from the image for inspected be a visual- 
inspection field. And a visual-inspection process detects defects, such as dirt, a foreign matter, a crack, 
breakage, and a periphery deficit, to the visual-inspection field which deducted the mask image from said 
image for inspected. 

[0020] Moreover, where preservation liquid is poured into said container, after said visual-inspection field 
decision process inserts a contact lens in a container, by applying a supersonic wave to a container, it 
deaerates the air bubbles produced for inspected, and conducts visual inspection of a contact lens after that. 
[0021] At furthermore, when [ the time of creating said mask image, and when said visual-inspection field 
decision process obtains said image for inspected ] Search for the coordinate of a location mark beforehand 
prepared in the container, and it is based on the difference of both [ these ] coordinates. Said image for 
inspected or said mask image is expanded, and it reduces, and rotates, and carry out concurrency migration, 
and said image for inspected and said mask image are piled up, and let the field which deducted the mask 
image from the image for inspected be a visual-inspection field. 

[0022] Furthermore, said visual-inspection process divides into two or more fields the brightness 
information for every pixel obtained by said image pick-up equipment the whole predetermined include 
angle, adds said brightness information for every field of this, and detects said mark and the marking range 
of an alphabetic character by that addition result. 

[0023] Furthermore, based on the brightness information for every pixel obtained by said image pick-up 
equipment, said visual-inspection process extracts the periphery of a contact lens, finds the distance from the 
core of said extracted periphery for every fixed include angle, for every number of data which are different 
in the average of such distance, with the method of moving average, is searched for two or more sorts, and 
detects the periphery deficit of a contact lens from the difference of the average of these two or more kinds. 
[0024] Furthermore, said visual-inspection process is connected by expanding at least 1 pixels or more of 
perimeters of the periphery of the contact lens cut by deducting said image for inspected and said mask 
image according to said visual-inspection field decision process. 

[0025] Furthermore, the pars basilaris ossis occipitalis of the contact lens insertion section of a container is 

made into the lens-like spherical surface, and the illumination light is made to condense. 

[0026] 

[Example] Drawing 1 is the block diagram showing the configuration of the contact lens visual-inspection 
equipment concerning this invention. 

[0027] As shown in dr awin g 1 , contact lens visual-inspection equipment 1 The container stock section 3, 
the container carrying-in section 5, the container trolley table section 7, the container Banking Inspection 
Department 9, the contact lens loading section 11, pushing and the deaeration section 13, the contact lens 
Banking Inspection Department 15, the expenditure section 17, the container conveyance line 19, the 
aluminum seal section 21, the lid closing section 23, label ****** 25, It has the label check section 27, the 
bar code lead section 29, and the judgment section 3 1 . The appearance of the contact lens on which the logo 
mark, the figure, and the alphabetic character were stamped as shown in the container 33 and drawing 3 
which consist of contact lens insertion section 33a by which the pars basilaris ossis occipitalis was 
fabricated in the shape of the spherical surface as shown in drawin g 2 , and covering device 33b is 
inspected. 

[0028] The container carrying-in section 5 is laid, where it took out the container 33 from the container 
stock section 3 which stocks two or more containers 33 and covering device 33b is opened to the container 
trolley table section 7. 

[0029] The container trolley table section 7 consists of the table right hand side (not shown) which moves 
the disc-like table which the aperture was able to open, and it to the part corresponding to contact lens 
insertion section 33a of the container 33 laid at intervals of the include angle of 90 degrees, and makes the 
container Banking Inspection Department 9, the contact lens loading section 1 1, pushing and the deaeration 
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section 13, and the contact lens Banking Inspection Department 15 move a container 33 by rotating said 
table by a unit of 90 degrees by the table right hand side. 

[0030] The container Banking Inspection Department 9 inspects the appearance of contact lens insertion 
section 33a by the container inspection stage 35, after pouring the preservation liquid of the specified 
quantity into contact lens insertion section 33a of the container 33 laid in the container trolley table section 
7. The container inspection stage 35 consists of CCD camera 37 which acquires the brightness information 
for every pixel with the gradation of 0-255 as shown in d rawin g 4 , a lens 39, the stroboscope light source 
41, the stroboscope light source power supply section 43, the diffusion plate 45 of the opalescence which 
diffuses the stroboscope light source 41, and the light field / dark field change section 47 that changes the 
stroboscope light source 41 into light field lighting and dark field illumination. 
[003 1] The contact lens loading section 1 1 lays a contact lens so that it may float on the liquid of the 
preservation liquid into which it was put by 33al cup of contact lens insertion section. 
[0032] As shown in drawin g 5 , pushing and the deaeration section 13 deaerate the air bubbles then 
produced with the ultrasonic deaerator 49, while stuffing into the pars basilaris ossis occipitalis of contact 
lens insertion section 33a the contact lens floated and laid by the contact lens loading section 1 1 on liquid. 
[0033] The contact lens Banking Inspection Department 15 inspects the appearance of the contact lens into 
which it was put by contact lens insertion section 33a by the contact lens inspection stage 55. 
[0034] The contact lens inspection stage 55 has the same composition as the container inspection stage 35 
shown in drawing 4 R> 4. 

[0035] The expenditure section 17 pays out the contact lens into which it was put by a container 33 and its 
container 33 to the aluminum seal section 21 . [ finishing / inspection ] 

[0036] The container conveyance line 19 carries out sequential conveyance of the contact lens into which it 
was put by a container 33 and its container 33 from the aluminum seal section 21 at the lid closing section 
23, label ****** 25, the label check section 27, the bar code lead section 29, and the judgment section 31. 
[0037] The aluminum seal section 21 carries out the seal of the contact lens insertion section 33a with 
aluminium foil. 

[0038] The lid closing section shuts 23 by putting covering device 33b of a container 33 on the 
predetermined location by the side of contact lens insertion section 33a. 

[0039] Label ****** 25 sticks on the front face of a container 33 the label which printed what made the bar 
code the specification of the contact lens into which it was put by the container 33, a lot number, etc. and 
them. 

[0040] The label check section 27 inspects [ whether the label is stuck on the container 33, and / whether the 
location of the label currently stuck on the container 33 is in tolerance, and ] whether locations, such as 
specification of the contact lens printed by the label and a lot number, are located in tolerance by the label 
check stage 57. The label check stage 57 consists of CCD camera 59 which acquires the brightness 
information for every pixel with the gradation of 0-255, a lens 61, the lamp house 63 which generates the 
illumination light, and the lighting power source 65, as shown in drawing 6 . 
[0041] The bar code lead section 29 reads the bar code of a container 33 which has the container 
conveyance line 19 top conveyed, and distinguishes the serial number of the contact lens into which it is put 
by the container 33 etc. 

[0042] The judgment section 31 classifies into an excellent article and a defective the contact lens into 
which it was put by the container 33 based on a visual-inspection result and the reading result of the bar 
code lead section 29. 

[0043] As shown in dr awin g 7 , moreover, the container Banking Inspection Department 9, the contact lens 
Banking Inspection Department 15, and the label check section 25 <light field lighting later mentioned with 
the inspection control section 71 which controls these three actuation, As opposed to the brightness 
information for every pixel obtained by CCD cameras 37, 37, and 59 at the time of container inspection> by 
dark field illumination, <contact lens inspection by light field lighting>, and <contact lens inspection by 
dark field illumination> It has the high-speed image-processing section 73 which performs image 
processings, such as binarization and affine transformation, the display monitor section 75 which displays an 
image, and the console terminal section 77 which outputs setting out of a binarization threshold, and the 
display instruction of an image to the inspection control section 71 . 

[0044] Next, actuation by the whole contact lens visual-inspection equipment 1 is explained. 
[0045] If an operator makes visual-inspection actuation start, in the container carrying-in section 5, a 
container 33 will be taken out from the container stock section 3, and it will lay in the container Banking 
Inspection Department 9, the container trolley table section 7. 
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[0046] Preservation liquid is poured into 33al cup of contact lens insertion section of the laid container 33 
in the container Banking Inspection Department 9. Then, the appearance of a container 33 is inspected using 
the container appearance stage 35. Here, when a poor appearance is in a container 33, those (for example, 
serial number etc.) is transmitted to the judgment section 31. Then, a table rotates 90 degrees and a container 
33 is moved to the contact lens loading section 1 1 by the container trolley table section 7. 
[0047] In the contact lens loading section 1 1 , a contact lens is laid so that it may float on the liquid of the 
preservation liquid into which it was put by 33al cup of contact lens insertion section of a container 33. 
Then, a table rotates 90 degrees and a container 33 is moved to pushing and the deaeration section 13 by the 
container trolley table section 7. 

[0048] In pushing and the deaeration section 13, while stuffing into the pars basilaris ossis occipitalis of 
contact lens insertion section 33a the contact lens floated and laid on liquid, the air bubbles then produced 
are deaerated with the ultrasonic deaerator 49. Then, a table rotates 90 degrees and a container 33 is moved 
to the contact lens Banking Inspection Department 15 by the container trolley table section 7. 
[0049] In the contact lens Banking Inspection Department 1 5, the appearance of the contact lens into which 
it was put by contact lens insertion section 33a is inspected by the contact lens inspection stage 55. Here, 
when a poor appearance is in a container 33, that is transmitted to the judgment section 3 1 . Then, the contact 
lens into which it was put by a container 33 and its container 33 pays out, and it pays out the aluminum seal 
section 21 by the section 17. [ finishing / inspection ] 

[0050] In the aluminum seal section 21, the seal of the contact lens insertion section 33a is carried out with 
aluminium foil. Then, the container 33 by which the seal was carried out is conveyed by the container 
conveyance line 19 at the lid closing section 23. 

[0051] In the lid closing section 23, it shuts by putting covering device 33b of a container 33 on the 
predetermined location by the side of contact lens insertion section 33a. Then, the container 33 in which 
covering device 33b was shut is conveyed by the container conveyance line 19 at label ****** 25. 
[0052] In label ****** 25, the label which printed what made the bar code the specification of the contact 
lens into which it was put by the container 33, a lot number, etc. and them is stuck on the front face of a 
container 33. Then, a container 33 is conveyed by the container conveyance line 19 at the label check 
section 27. 

[0053] In the label check section 27, it inspects [ label attachment existence and / whether the attachment 
location of a label is in tolerance, and ] whether a printing location is in tolerance. Here, when a defect is in 
a label, that is transmitted to the judgment section 31. Then, a container 33 is conveyed by the container 
conveyance line 19 at the bar code lead section 29. 

[0054] In the bar code lead section 29, the bar code given to the container 33 is read. And a reading result is 
transmitted to the judgment section 3 1 . Then, a container 33 is conveyed by the container conveyance line 
19 at the judgment section 31. 

[0055] In the judgment section 3 1 , the contact lens into which it was put by the container 33 is divided into 
an excellent article and a defective based on the inspection result of the container Banking Inspection 
Department 9, the contact lens Banking Inspection Department 15, and the label check section 27, and the 
reading result of the bar code lead section 29. And it pays out out of the right equipment 1 of a contact lens 
appearance through the container conveyance line 19. 

[0056] Next, visual-inspection actuation of a container 33 and a contact lens is explained. 
[0057] The visual inspection of a container 33 and a contact lens While it picturizes using the light field 
lighting which defects, such as black dirt and a crack, tend to detect, and the dark field illumination which 
defects, such as white dirt and a crack, tend to detect where preservation liquid is poured into a container 33 
with CCD camera 37, and searching for the center of gravity of a location mark The light field mask pattern 
and dark field mask pattern which carry out a mask are created so that the defective part of a container 33 
may not be detected as a defect of a contact lens, and the appearance of a container 33 is inspected further. 
And while it picturizes with CCD camera 37 using light field lighting where preservation liquid and a 
contact lens are put into a container 33, and searching for the center of gravity of a location mark, a light 
field mask pattern mask-detects defects, such as black dirt of a contact lens, and a crack, based on the center 
of gravity of a location mark of defective parts, such as black dirt of a container 33, and a crack. Moreover, 
lighting was picturized with the change and CCD camera 37 to dark field illumination, and the light field 
mask pattern has detected defects, such as the range of the logo mark mask-stamped on the periphery deficit 
of a contact lens, and the contact lens, a figure, and an alphabetic character, and white dirt, a crack, based on 
the center of gravity of a location mark of defective parts, such as white dirt of a container 33, and a crack. 
[0058] <Container inspection by light field lighting and dark field illumination> Visual-inspection actuation 
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of the container 33 by light field lighting and dark field illumination is explained using the flow chart of 
drawing 8 . 

[0059] «location mark detection actuation» The actuation which detects first the location mark of the 
container 33 shown in drawing 2 using light field lighting is explained. 

[0060] If visual-inspection actuation of a contact lens is started, to light field / dark field change section 47, 
the inspection control section 71 will output the instruction which carries out lighting to light field lighting, 
and will carry out lighting to light field lighting. And pour preservation liquid into a container 33, contact 
lens insertion section 33a is made to picturize with CCD camera 37, and a container subject-copy image is 
obtained (step ST 1). Since dispersion may arise in the brightness of light field lighting at this time, it asks 
for the average luminance for a predetermined core. 

[0061] And the container equalization image which carried out predetermined **** of the equalization filter 
to the container subject-copy image, and obscured the whole image is obtained (step ST 3). The container 
profile extract image which extracted the profile of defects, such as dirt of a container 33 and a crack, a 
location mark, and contact lens insertion section 33a etc. white is obtained by lengthening a container 
subject-copy image from this container equalization image (steps ST5 and ST7). 

[0062] Logical addition of the alignment mask for location mark detection beforehand remembered to be the 
obtained container profile extract image is carried out, after that, binarization is performed with the 
threshold calculated based on the average luminance for said core, and a mark logging image is obtained 
(steps ST9 and ST1 1). Here, the brightness of the profile parts of a location mark and contact lens insertion 
section 33a is set to "255", and the brightness of other parts is set to "0." 

[0063] And the brightness in a mark logging image carries out labeling of the part (profile of a location 
mark and contact lens insertion section 33a) of "255" by attaching the number in an order from the screen 
upper part, as shown in the step ST 13 of d rawin g 8 (step ST 13). 

[0064] As shown in drawi ng 9 , brightness And the maximum xmax of the x directions of the bounding 
rectangle of the part of "255" The minimum value xmin of x directions, the maximum ymax of the direction 
of y, and the minimum value ymin of the direction of y While asking and obtaining the width of face Wx of 
the x directions of a bounding rectangle, and the width of face Wy of the direction of y based on it As said 
brightness shows drawi n g 10 in quest of the area (pixel number) of the part of "255", it is made to 
correspond to said number and table- izes (step ST 15). 

[0065] And it judges whether the width of face Wx, the width of face Wy, and area which were obtained by 
said table-ization are within the limits of predetermined [ which matched with the location mark and was set 
up beforehand ], and the thing in said predetermined within the limits is detected as a location mark. 
[0066] Then, based on the width of face Wx and width of face Wy of a location mark, the barycentric 
coordinates of a location mark are computed and it is memorized (step ST 17). 

[0067] «light field mask pattern and dark field mask pattern creation actuation» Next, the mask pattern 
creation actuation which excepts the part from the subject of examination of a contact lens so that defects, 
such as dirt of a container 33 and a crack, may not be judged to be defects, such as dirt of a contact lens and 
a crack, is explained. First, creation actuation of the light field lighting mask pattern using light field lighting 
is explained. 

[0068] Binarization is performed to said profile extract image with the threshold calculated based on the 
average luminance for said core, and a defective detection binary picture is obtained (step ST 1 9). 
[0069] And in consideration of the doubling error of a contact lens image and a mask pattern, a spatial filter 
is used for "255" and a part for 1 pixel of perimeters of the part from which the brightness in a defective 
detection binary picture is "255" is changed into it from "0." Thereby, the defective part of a container 33 
expands by 1 pixel, and a light field mask pattern is formed and memorized (step ST 21). This light field 
mask pattern can also make area of a mask part large by making it correspond to alignment accuracy with a 
container + contact lens image, and increasing the count of said processing to expand. 
[0070] Moreover, the dark field mask pattern is created and memorized like creation actuation of this light 
field mask pattern using dark field illumination. Here, location mark detection is not performed, but in the 
case of dark field illumination, it is that for which it asked with light field lighting, and it substitutes for it. In 
addition, in the case of dark field illumination, with the time of light field lighting, the container profile 
extract image which extracted the profile of defects, such as dirt of a container 33 and a crack, a location 
mark, and contact lens insertion section 33a etc. white is obtained by lengthening a container equalization 
image from a container subject-copy image conversely. And binarization is performed with a predetermined 
threshold and a defective detection binary picture is obtained Here, in the case of dark field illumination, 
with the time of light field lighting, since the container equalization image is conversely lengthened from the 
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container subject-copy image, like [ the defective detection binary picture in the case of dark field 
illumination ] the defective detection binary picture in light field lighting, the brightness of a defective part 
is set to "255" and the brightness of other parts is set to "0." 

[0071] Quality judging actuation» of «container Next, quality judging actuation of a container 33 is 
explained. 

[0072] The container quality judging mask as it beforehand indicated to drawing 1 1 that inspects only a part 
for the core of a container 33 is made to memorize. 

[0073] And the profile extract image in said light field lighting and said container quality judging mask are 
added, the image only for a core of a container 33 is obtained, and binarization of the image is carried out 
(steps ST23 and ST25). It asks for the number of pixels of the part from which brightness is "255" according 
to defects, such as dirt and a crack, in this image. It asks for the number of pixels of the part from which 
brightness is "255" according to defects, such as dirt and a crack, with dark field illumination similarly. And 
when these numbers of pixels have become more than the predetermined number, it judges with it being 
poor (step ST 27). 

[0074] <Contact lens inspection by light field lighting> Next, visual-inspection actuation of the contact lens 
by light field lighting is explained using the flow chart of drawing 12 . 

[0075] «location mark detection actuation» Location mark detection actuation is explained first. 
[0076] The inspection control section 71 outputs the instruction which carries out lighting to light field 
lighting to light field / dark field change section 47, and carries out lighting to light field lighting. And 
contact lens insertion section 33a of a container 33 is made to picturize with CCD camera 37, and a contact 
lens subject-copy image is obtained (step ST 31). Since dispersion may arise in the brightness of light field 
lighting at this time, it asks for the average luminance for a predetermined core. 

[0077] And the inspection control section 71 obtains the contact lens equalization image which carried out 
predetermined **** of the equalization filter to the contact lens subject-copy image, and obscured the whole 
image (step ST 33). The contact lens profile extract image which extracted the profile of defects, such as dirt 
of a contact lens and a crack, a location mark, and contact lens insertion section 33a etc. white is obtained by 
lengthening a contact lens subject-copy image from this contact lens equalization image (steps ST35 and 
ST37). 

[0078] Then, after adding the alignment mask for the location mark detection of a container 33, binarization 
is performed and a mark logging image is obtained (steps ST39 and ST41). And to a mark logging image, as 
shown in the step ST 43 of drawing 12 , labeling is carried out, and it table-izes based on it, and asks for the 
barycentric coordinates of a location mark like said (steps ST43 and ST45) location mark detection 
actuation (step ST 47). 

[0079] «contact lens defective detection actuation» Next, the contact lens defective detection actuation 
by light field lighting is explained. 

[0080] First, in order to read the barycentric coordinates of the memorized light field mask pattern and its 
location mark (step ST 49) and to double the barycentric coordinates by which reading appearance was 
carried out, and the barycentric coordinates for which it asked from said contact lens subject-copy image, 
affine transformation performs amplification, cutback, rotation, and concurrency migration processing to a 
light field mask pattern (step ST 51). 

[0081] And the difference of this light field mask pattern by which concurrency migration processing was 
expanded, reduced, rotated and carried out, and said profile extract image is taken, a difference image is 
obtained (steps ST53 and ST55), binarization of this difference image is carried out, and a binary picture is 
obtained (step ST 57). Defects, such as dirt of a container 33 and a crack, the profile of contact lens insertion 
section 33a, and a location mark part are excepted from a subject of examination by this. 
[0082] At this time, as for the mask part of a light field mask pattern, brightness is set to "255", and, as for 
defects, such as dirt of a container 33, and a crack, the profile of contact lens insertion section 33a, and a 
location mark part, also in a profile extract image, brightness serves as abbreviation "255." For this reason, 
when below "20" performs binarization set to "0" as opposed to the value which took both difference, 
defects, such as dirt of a container 33 and a crack, the profile of contact lens insertion section 33a, and the 
brightness of a location mark part are set to "0", and defects, such as dirt of a container 33 and a crack, the 
profile of contact lens insertion section 33a, and a location mark part will be excepted from a subject of 
examination. 

[0083] And binarization of the difference image is carried out, a binary picture is obtained, as shown in the 
step ST 59 of drawing 12 based on it, labeling is carried out, and table-ization is performed after that (steps 
ST59 and ST61). And based on this table, the quality judging of the contact lens in light field lighting is 
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performed like the quality judging of a container 33 (step ST 63). 

[0084] In addition, since a logo mark, a figure, and an alphabetic character are not detected in light field 
lighting, although it is not necessary to except the range of a logo mark, a figure, and an alphabetic character 
from a subject of examination, when a logo mark, a figure, and an alphabetic character are detected by light 
field lighting, processing which deletes the range of the logo mark mentioned later, a figure, and an 
alphabetic character from a subject of examination is performed similarly. 

[0085] <Contact lens inspection by dark field illumination> Next, visual-inspection actuation of the contact 
lens by dark field illumination is explained using the flow chart of drawing 1 3 . 

[0086] «contact lens periphery deficit detection actuation» The contact lens periphery deficit detection 
actuation by dark field illumination is explained first. 

[0087] The inspection control section 71 outputs the instruction which uses lighting as dark field 
illumination to light field / dark field change section 47, and uses lighting as dark field illumination. And 
contact lens insertion section 33a of a container 33 is made to picturize with CCD camera 37, and a contact 
lens subject-copy image is obtained (step ST 71). And the contact lens equalization image which carried out 
predetermined **** of the equalization filter to the contact lens subject-copy image, and obscured the whole 
image is obtained (step ST 73). 

[0088] Then, the contact lens profile extract image which extracted the profile of defects, such as dirt of a 
contact lens and a crack, a location mark, and contact lens insertion section 33a etc. white is obtained by 
lengthening said contact lens equalization image from a contact lens subject-copy image (steps ST75 and 
ST77). 

[0089] And in order to read the barycentric coordinates of the memorized dark field mask pattern and its 
location mark (step ST 79) and to double the barycentric coordinates by which reading appearance was 
carried out, and the barycentric coordinates for which it asked from said contact lens subject-copy image, 
affine transformation performs amplification, cutback, rotation, and concurrency migration processing to a 
dark field mask pattern (step ST 81). 

[0090] And the difference of this dark field mask pattern by which concurrency migration processing was 
expanded, reduced, rotated and carried out, and said profile extract image is taken, a difference image is 
obtained (steps ST83 and ST85), binarization of this difference image is carried out, and a binary picture is 
obtained (step ST 87). Defects, such as dirt of a container 33 and a crack, the profile of contact lens insertion 
section 33a, and a location mark part are excepted from a subject of examination by this. 
[0091] Since said image which carried out binarization was expanded, reduced and rotated and the 
difference of the dark field mask pattern by which concurrency migration processing was carried out, and 
said profile extract image is taken at this time, when the mask part of a dark field mask pattern laps with the 
profile part of a contact lens, the profile of a contact lens will be cut. Therefore, dilatation processing is 
performed like the time of creating a light field mask pattern and a dark field mask pattern for said binary 
picture, and the cut profile is connected (step ST 89). 

[0092] However, if dilatation processing is performed, since x directions and the direction of y will expand, 
a profile will take the sum of the image and profile extract image with which this profile part expanded, and 
will obtain the profile connection image with which the profile was connected (steps ST91 and ST93). 
[0093] And binarization of this profile connection image is carried out, a binary picture is obtained (step ST 
95), as shown in the step ST 99 of drawin g 13 based on it, labeling is carried out, and table-ization is 
performed after that (steps ST97 and ST99). 

[0094] Since the profile part of a contact lens is also contained in said binary picture at this time, the 
bounding rectangle corresponding to the profile part of a contact lens becomes fixed greatly compared with 
bounding rectangles, such as a crack. For this reason, the contact lens profile image which extracted only the 
profile of a contact lens based on the magnitude of a bounding rectangle can be obtained (step ST 101). And 
from the extracted profile, the radius r of 480 points is searched for for every 0.75 include angles. 
[0095] And in order to emphasize a periphery deficit, the value of the radius r is equalized using three 
values, nine values, 27 values, 81 values, and the by [ 243 values ] method of moving average. 
[0096] For example, the value of the radius r over an include angle theta presupposes that it was obtained 
like drawing 14 R> 4. The time of equalizing 243 values of times of equalizing 81 values of times of 
equalizing 27 values of times of equalizing nine values of times of equalizing this at a time three values at a 
time to drawing 15 at a time to drawing 16 at a time to drawing 17 at a time to drawing 18 is shown in 
drawing 19 . 

[0097] A deficit is further emphasized by taking the difference of the difference of the value which it 
equalized at a time three values, and the value which it equalized at a time nine values and the value which it 
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equalized at a time three values, and the value which it equalized at a time 27 values, when missing [ in the 
narrow range ] at this time. Moreover, when missing in the range as shown in the drawing 14 right-hand 
side, a deficit is emphasized by taking the difference of the difference of the value which it equalized at a 
time nine values, and the value which it equalized at a time 27 values and the value which it equalized at a 
time nine values, and the value which it equalized at a time 81 values. Moreover, when missing in the large 
range, a deficit is emphasized by taking the difference of the difference of the value which it equalized at a 
time 27 values, and the value which it equalized at a time 81 values and the value which it equalized at a 
time 27 values, and the value which it equalized at a time 243 values, and the difference of the value which 
it equalized at a time 81 values, and the value which it equalized at a time 243 values. 
[0098] When what these deficits were emphasized as has become beyond a predetermined value, it judges 
with it being poor (step ST 103). 

[0099] «logo mark, figure and alphabetic-character detection, and contact lens defective detection 
actuation» Next, the actuation when inspecting defects, such as detection of the logo mark of a contact 
lens, a figure, and an alphabetic character, dirt of a contact lens, a foreign matter, a crack, breakage, and a 
periphery deficit, using dark field illumination is explained. 

[0100] First, defects, such as dirt of a container 33 and a crack, the profile of contact lens insertion section 
33a, and the difference of the said binary picture and contact lens profile image from which the location 
mark part was excepted are taken, and the profile clearance image from which the profile of a contact lens 
was removed is obtained (steps ST 105 and ST 107). 

[0101] Since the location where a logo mark, a figure, and an alphabetic character are stamped is beforehand 
decided at this time, the logo mark of a doughnut mold as shown in drawing 20 which extracts the 
brightness of only that part, and the alphabetic-character detection mask are prepared beforehand. 
[0102] And the OR of defects, such as dirt of a container 33 and a crack, the image which excepted the 
profile of a contact lens from the subject of examination, and a this logo mark and an alphabetic-character 
detection mask is taken with said dark field mask pattern. And it divides into two or more sectors for every 
predetermined include angle, and the number of pixels from which brightness is "255" is added for said 
every sector (step ST 109). 

[0103] Include-angle thetaa from the logo mark which comes to show to drawing 21 when said added 
number of pixels to the location (include angle theta) of each of this sector is expressed, and is shown in 
drawing 22 to the last figure Alphenumeric include-angle thetab It can know ( drawing 21 shows only the 
part of include-angle thetaa). Moreover, since the number of pixels serves as a predetermined value, a logo 
mark can know the location where it reaches [ whether the logo mark is stamped and ] and the logo mark is 
stamped. ((ST) Step 111). 

[0104] Then, labeling is carried out to said contact lens profile clearance image, and table-ization is 
performed (steps ST1 13 and ST1 15). At this time, as shown in drawing 22 , the average luminance of a 
defect is applied to the minimum distance Rmin from a core to a defect, maximum distance Rmax, 
minimum include-angle thetamin from a reference point to a defect, maximum include-angle thetamax, and 
a pan at a table. 

[0105] Here, as for said profile clearance image, the logo mark, the figure, and the alphabetic character are 
also contained. Therefore, include-angle thetaa from said logo mark to the last figure ( drawing.22 5) 
Alphenumeric include-angle thetab What exists inside judges it as a logo mark, a figure, or an alphabetic 
character, and is excepted from the object of a defect. 

[0106] And when the area of defects, such as dirt and a crack, width of face Wx, width of face Wy, and 
average concentration are beyond predetermined values, it judges with it being poor (step ST 1 17). 
[0107] In addition, when judged with it being poor as a result of a container quality judging, a contact lens 
quality judging with light field lighting, and a contact lens quality judging with dark field illumination, a 
defect image can also be seen after contact lens visual inspection by memorizing the image. 
[0108] Thus, the light field lighting which defects, such as black dirt as illumination light and a crack, tend 
to detect in this example, While it picturizes using the dark field illumination which defects, such as white 
dirt and a crack, tend to detect where preservation liquid is poured into a container 33 with CCD camera 37, 
and searching for the center of gravity of a location mark The light field mask pattern and dark field mask 
pattern which carry out a mask are created so that defective parts, such as dirt of a container 33 and a crack, 
may not be detected as defects, such as dirt of a contact lens, and a crack, and the appearance of a container 
33 is inspected further. And while it picturizes with CCD camera 37 using light field lighting where 
preservation liquid and a contact lens are put into a container 33, and searching for the center of gravity of a 
location mark, a light field mask pattern mask-detects defects, such as black dirt of a contact lens, and a 
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crack, based on the center of gravity of a location mark of defective parts, such as black dirt of a container 
33, and a crack. Moreover, lighting was picturized with the change and CCD camera 37 to dark field 
illumination, and the dark field mask pattern has detected defects, such as the range of the logo mark mask- 
stamped on the periphery deficit of a contact lens, and the contact lens, a figure, and an alphabetic character, 
and white dirt, a crack, based on the center of gravity of a location mark of defective parts, such as white dirt 
of a container 3 3 , and a crack. 

[0109] Therefore, where preservation liquid and a contact lens are put into contact lens insertion section 33a 
of a container 33, it becomes possible to detect defects, such as dirt of a contact lens, a foreign matter, a 
crack, breakage, and a periphery deficit. 

[01 10] In addition, although especially the class of contact lens is not limited with the contact lens visual- 
inspection equipment 1 of this example, the visual inspection in the condition of having put the contact lens 
into the container is possible irrespective of the class (a soft contact lens, hard lens) of contact lens. 
[0111] Moreover, the visual-inspection approach of the contact lens of this invention and visual-inspection 
equipment are applicable not only to a contact lens but ophthalmic lenses, such as an intraocular implant. 
[0112] 

[Effect of the Invention] While it picturizes where preservation liquid is injected into the contact lens 
insertion part of a container with image pick-up equipment according to this invention as explained above, 
and searching for the coordinate of a location mark, the mask image which extracted the unnecessary field is 
created for the visual inspection of the contact lens which exists on a container. And by setting the condition 
put preservation liquid and a contact lens into the contact lens insertion part of said container as the 
inspected object, it picturized with said image pick-up equipment, said mask image was put on the image for 
inspected obtained by this image pick-up actuation, the field which deducted the mask image from the 
image for inspected was made into the visual-inspection field, and defects, such as dirt, a foreign matter, a 
crack, breakage, and a periphery deficit, have been detected to this visual-inspection field. 
[0113] Therefore, it can become possible to conduct visual inspection of a contact lens in the state of 
preservation liquid and contact lens ON ****, and dirt, a crack, etc. cannot be attached to the contact lens 
insertion part of a container at the process of visual inspection, and visual inspection can be conducted 
promptly. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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-rzmjzm i satsc^ * f u>x^^s^& 

u > X5WM*aan£r* o r . 

u 
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xa*Rtt c <b £Ef® <t *r *> i tats© n > * * 
io hu>xw^im 

n>£* hU>X^AfflO^<E>n>#^ h lx>X^A 

h u>xo5rm«ffi(ctt^*tt««*afflu^vx^i® 

miia^cD 3>i?^hu> X# ASB#Cc<£#& t a y * 

* h \s>x&xtiftimzmk&%mt oxmmm& 

S^^ccMo. «ti. MM. MM. ^H*:IIW© 

So 

gij^: u > xt^o^ffi^: l/c c t *tmt?z>mm& ib 

40 >x«caw$ti^^^^j:a e x^*iftu , rsi8a»JH 
[WRomnftmi] 

[000 1] 

[jHLbOHffi«ff] 3>$^h u>Xcd^ 

+x, »a % ^js^ai^o^fe^amsiE^ 

[0002] 

50 [8SM>««] sets, 3>^^ h U>X<Dr^4l. M^5. 
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[0 00 3] ^BS6 3~4 8 43 1 !"U>X|fc 

[0004] *W§¥2-25 70 0 7 r=i>* io 

[0 00 5] ^4-305 1 44 rn>£ 

[0006] $ ^^4 - 3 2 1 1 8 6 r 
CC*£*X£, 2*7C*3>h^^h«**fiR0, "518 
[000 7] 

x<Dmx. mn**zimi!+*<WLttLi**ictt&<D&M 

Z&t>K<XWj:t>rj:l>t^5fS\m&$>2>. «(C. 77 

[0008] xmiitiJzmtfHcm&xf&ztitcboiT 

X^rAnfct^rn>^^ hU>X(D^^^ff^C 50 
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[0 00 9] 

^hu>X»A8l»*aHMBI«:j:or»«U C<D® 
•affect otT»6*iyfc®««:*^, fWBSS±K:# 
&T£n>**hU> XCDWSttSEic WKH 

IB^&©:3>£* h U>X#A»fl*c«#«<L=i>$r* 
auafcCCSWBv**®fc£»a % S9*«lft^li^6v 

[0010] WiBvx^iHftffiflDlfi 
M^^X!i(!:<D^K:. WffiSSCCftfiSK^ttAStifc 
tt»r3>^r^ hu>X*8»«:j*AL/fea; 

ttzm&xmz&vttct&imt ox 

[001 1 ] S6«c, ffffi^0j9r£1^tc{^ttHjffl 

tf^aa o x mn^^m^mmm t asb * b» <t *s 

[0 0 1 2 3 <*6cc, (TO*t««Eiatt, fTOBJMtiS 
w&c&n xn h tt^>mmm<om^mn^m^(omm.mx 

*©»jiis»cj:g»rgB-7--^ x^oaiEnifiH* 

[ 0 0 1 3 ] $ 6*c, eaiBWa^sx^u. sraeaHftssE 
mte&r>x#btifcwmm<m!sam*mtc* ^^2? 

[0014]$ fjfBvx ^ItMH«, MSB 

ss±(c^^et i^>^n/> xomi^^cc 
temwDmm*'j>tj:<xt>immft&M2'&Z'?xzm 
m^waM^mitcct^mkt\yx^h. 
[ 0 0 1 5 ] $ *«c. nBWR«k£Lsa K goBwaitt 



(4) 
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[0 0 16] 3 a>££ hb>X^AfflO^CT) 
n>£* hU>X^A^£»&ggK<fc^rJg&U 

^ittiifcvx^ wit* ms-r ®«ft^g 
*x % aaa, »a*»«o^B«r*ffl-r*wwjaE 

[0 0 17] 3 6tC, BUia^SO^>^^ FU>XjfA 
So 20 

CO 0 1 8 ] 5 6«c. gylB^^gCCcfcS^S&ms, 
[0 0 19] 

>$?bl> >X#AfflO«S©3 > * * h u >X*f ASB 

iiuiB^±i£#&f *3>** h 

9 b U > Xftt ASR»CCff ffiRi > X£Aft 

5 1 1 > ftmt^nmnetWM it *br, ^si&gx 
ms^tM^tc^oT, it^ *x. «at 
I o o 2 o ] s/c, «rsa»«*2«««ffixg». Wis 40 

[ 0 0 2 1 ] $ etc. 8frsE5i««ia««Bft5Eie«, m 

&£tcl l im&-?xzm®Ztkk, ffl/J\ BCSIb. *ff 
^8bur BcriBts^^mil^i mriavx *m so 
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[ 0 0 2 2 3 $ 6CC % BUfB^tft^Xfltt. BufBJI{ti£ 

gcc <t o r f# 6 n &Mam<m&ffm&mm<DABmv 

[0 02 3] £6fc:. B9BE««lft«iatt. fiffiB»ft& 

[ 0 0 2 4 ] 3 6(C. BUfBniS&^Xfitt. SHeftttt* 

^■•*«USI< Ci{Cj;or«J»r$tift:3>^^Mx 
>X©»JBQJTO*4>fc < r 1 HU^jMRS C 

ific^or^K-r-So 

[0 02 5] 3 hU>X#AS!5<D 
[0 02 6] 

[XffeM] Hltt. #3MljK:«&:3>** hu>X*fH 

[002 7] Hl«:^r<fc5fc:, 3>£* h U>X$*H 
SSXh9*»3. ^33*ASfl5. 

1 5, fttHOSn 7, «ffl»&^> 1 9, rJl>5f- 

^gU2 7. /*-a- F'J- F»2 9 4B<fcOf«S»3 1 £ 

h U>XJf ASP3 3 a &S»3 3 b <fc*»60SS3* 
3 3fcJ:^a3«:^-rJ:^«:o=f-7-^, a^fej:^ 

[0 02 8 ] ^SgASiJS tt % SS3 3 ^S»X h ? ^ 
Lri^SS^ h 9 *»3;fr6S«3 3£8t«3flU0r8 
^;l/»7«c«»3 3 b«HC^WBrttKr 

So 

[0 0 2 9]8S»»f^Wtt, 9 0ffi<Dftg[8l 
Birl^$nSSS3 3CD^>^i7 h U>X|fASB3 3 

^--^^T-^^m^^x^ 9 og-roiiiis$# 

SC<b(C^or^S3 3?:^S^^I59, n>^^hb 
>X^«gpi 1 % .J^^giJl 3. n>i>>; h u>X 

[003 0 ] ^g«^IH59 ®&&»r-7)V&7 tc 
ISli:$tlfcSS3 3C0n>^r^ h U>X^A^3 3 aK: 
3f5ESO«#«^aAL/ca, 3>^^hU>XJfASP 



7 

3 3a <D$*H£§g&gX 7— 3 5 tCcfc o T^ST 

5 5 <D&m?mmm<DWffim*&& ccd*>737 

&tfc«4 5 X h P#*»4 1 £WlI?Jim B»»» 

[0 0 3 1 ] hU>X*8BSl n>*i7 

h VlsXW ASB3 3 a— *f(cAti6ti/c«»«[OiBJ:K: 

[0032]»ii-K«8l3B t a>^^hU>XS 

mki i tc<fcorjs±ccr*^r«asnfc3>5r^ h 

U>X£n>*>7 h U>X#A«3 3 aG>J6SHC»U& 

^fMM^S 4 9 CC J: o Ttt»T q 
[0033] hU>XfcaSUl 5tt % 

h U>XffASP3 3 ateAtietlfcnv** h U>X(D 
hU>X^SXf-^5 5CC<fcor«OE 

[0034] 3>** hU>X*ttEX^-5/5 5tt, B 
4CC^-r^^gXx-t>3 5 iPICflWEi&orc* 
£o 

[0 03 5]&fcb0gfll7«, tfcg»2MD§&3 3fc<fc 
Cf«CDS«3 3CCAn6tl/cn>^^ h U>X£T;1/S 
^-JU»2 lK&ffiT, 

[0 0 3 6] gMl7^>l 9», S«3 3fe«t^ 
©S«3 3tcAft*>ttfc3>#* FU>X^r;^^ 
Jl/»2 1*>6MBC»2 3. ^Jl/tt0»2 5, 
t^SP2 7 . ;i- 3 -K.j-K»2 9*JcfcCf, «««3 

l KKKiKft-r*. 

[0 0 3 7 ] T)\s$U-)l&2 i«. T;l/$^^A|gCC 
<fc^rn>^^7 HU>X*fAS&3 3a^-iH^ 

[0 03 8]aBBD««2 3tt. SS3 3©^gP3 3b 
£:n>** hU>X}fASff3 3 a«<DW3£ffilfiCCM*a* 
C 9 BJ£>&. 

[003 9] 5-c;i/|&D«2 5 tt, g^3 3 KAft^ft 
-3- F«CLfcfc©£*ffl*Lfc5^l>**«3 3<om 
[0040] ^*c;l/tft5K|&2 7 ti % £§3 3 CC^**^** 

7&C<£oTtfcS-r£ 0 ^;M(ffi^f^5 7B, ®6 

tc^TJ: 5 ct. 0-255 <DlgieriS^©«K««* 

^CCD^759i t U>X6 1 <h v M9?tc£#££ 
[0 04 1 ] ;<-a-Fil-F»29tt l §f^7 A 
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>1 9±^IB*$ti-5^»3 3<D/^3- F£K»K 
*©S«3 3«cAn6tirc»S3>^^hix>X(o 

[0 04 2] «£SJ3 IB. *Hafc£*£5l<b, ^-3- 
F»J-K»2 9©R#R*)*S»K»-3* % S2§3 3fct> 

tl6tl/crJ>^>? hU>X*fifii, ^p a a^C7>^T 

[0043] £/c, H7tC^*r<£5Cc, Sg*l2tS59, 
n>** hu>x#«HBl 5fc<fctf^;l4fc^g&2 5 
10 tt % cn6 30(Dttffi*»J®^^«at®ISlSR7 1 t. « 

737, 3 7, 5 9(cj:^r»6tiyt®3R»(C«K«« 

20 [0044] ;xcc. =i>^r^ hu>x«4dHftaaasi© 

£fflftff*IH13lir*. 

[0045] *^\,~ ztfttfmmbitemtez vzt 
^mxms-citt. h v ^»3 3&>6«p»3 3*r 

0 Hi LrSS»»f*-^l/gB7 <D^ffi«^$P9 cctBs-r 

[0 04 6] s«*ac«9rtt, aaasnfcs«3 3o 

3>#* h U>X*f ASB3 3 a— «C«S**ttAT 
SStaXf-: ^3 5£ffil>TS&3 3<D 

mi«tts > r«. ccr, §S3 3 
30 msi*. (Mitia(a*««) *«5&»3 iec« 

MT6o SS^tt5 s —^»7ici:or. 7 s — 

^;I/^9 0S3sie3tl, SW3 3**=i>** hu>X* 

«gpi ltc^Sb^ti^o 

[0 04 7 ] M/>X8M1 1W SS3 

3(Dr3>5? >? h U>XffA§I53 3 a— ffCCA*i6tifcR 
W8©re±fci*< «fc5«c=i>** hU>X^m®f 5„ 

OltBKSti. «S3 3*J»ii-l»a«l 3CC**§ti 

40 [ o o 4 8 ] «k& • msm i 3 r m±tcni»i*r:m 

§$tlfcn>^^ h U>X^n>^^ hU>X^A^53 
3a<DJS»(C»Lii^tifc«C, *<D£Ztc£.Ci£$m 

tl. ^S3 3*in>^>;hU>X^a5i 5tC^lfe$n 

^ h U>X^A2P3 3 atCAtl6n/cn>^>; h U>X 

so s-r^o ccr. ®m3 3tcftm*&&<h-otcm&te. 
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[0 05 0] TJl/5f-Jl/«2 iw tjus-^a© 
Wotay^^ h U>X*fA353 3 atS/-W4. 

cfcO. MK0SB2 3Kj&£<*n£ a 
[0 0 5 1 3 MgjDgJ52 3Ttt, ^3 3(7)^3 3 b 

h U>X*$AS&3 3 a«©fffi£tt«K:«a& 10 

3ttaMffl7-f>l 9fc<fc*K ^<JHS*)ffl2 5<Cj» 

[0 052] -7^ib»08B2 5r«, §83 3K:Att*> 

,t- 3 - F(C0/c&CE><b^En^0fti7^<i^SS3 3© 

19CCJ:0, ^;l/tt3§E»2 7te»£SttS. 

[0 05 3 ] ^;l4fcgg&2 7 rtt, 7<^f)TO 

cr, ^^^cc^fi3W*ofc»^«. -e<DB*«s»3 

lfclil-^ ^©&, «S3 3t*S«MR26^-Y>l 9 
*C<£9. J<-3-Ky-K»2 9CC»£3*i*. 
[0054]M-3-K';-FS29rtt, ^S3 3tc 

**«£»3 1 «c3S«-r*. £S3 3&iS8& 

[0 05 5] «)E»3 lttt, ^S**SSi59. n>** 
h U>X&%M 1 5 fc<fctf^;M«E»2 7 ©tfc^lS^ 30 
± y<-3-Ki;-F»2 9©«*R»3tt*(c»^*, 

s% 3 3 cc An e>n/cn>^^hu> x#flfi £ 7Aa 

[0 05 6] ^3 3*J<fc^>^^hl/>X© 

[005 7] §83 3 te<£0*=i>** h I/>X©^ 

Wt*m*<\ CCD*^73 7tC£9§&3 3K:S#jS 40 
i4>CC, 883 3iZ>*IBfiP»*=i>df^hU>X©^IB 
><fcBt«»vx*/**-:/£ft:BfcU Sfcfc, §83 3 

*bis>x&AHttim?w»&tim*mi,\ ccd* 

>^3 7tCcfc0^bT(ig^-^(DM^^^ii 
feCC, ^mi?*7X^/^->tCj:0^g3 3<DHfe<Dr5 
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S3 3<DSfeCD^tl, *X»0*CB»^tta^-^0 
[005 8 ] <WaiWm VtltlMfflfic J: 3§g*S 

s> Bammi, Ba«FJHW«:j:&s«3 3c[>wtaiftac 

[0 05 9] «iK^-*1*H«&fE> 02 K»f 

§83 3 (Dijgv^ >? %mmmm*m^xmmirh» 

[0060]n>**h U>X©5W«ai»fWH»3 

Jh*£*atfw»»7 it*. waw/isaww*iL»4 7 

Ma»JH9B«cr*, *OT«3 3 4c«M«£AU 
CCD#^37CC<fcO:3>£^l> U>X»A^3 3 a 

[006 1 ]fLt, SSJOTI«Cc»Or¥i«t7^;l/ 
* - *0fffi@51 U TBMfc£fl* L «S»Wftii» 
Uf*>^ST3) . C©SBTOfkI**88 
«!WB««l<Ci«c<fcr>rS«3 3<DSn. *X3&<D 
^Pg, fiHB^-*, 3>**hU>X*fAS&3 3a<Dt£ 

S T 5. ST7) . 

[0062] &btitc^mmtom&t^mmzti 

£ (^?^ST9, ST 1 1 ) , CCT, ftg-^-* 
fed: CK=i > * * h U >X*f ASP 3 3a (Dttffffi^O^Vft 
fii T2 5 5 J <fc&0 % ^<Dffe<DSitf*OS^ti TO J <tfr 

[0 06 3] -eur, -?-?®ttiLm&<P<DM&& T2 

55 J <D3S# ({£gv-$\ Mx>X*fASB3 
3a<Dti$|S) ^8©^f^STl 3 £^7*%* 5 tell 

>yLTl>< (^f'^STl 3) o 
[0064] ^LT, 09tC^-r<fc^«:)Sg^ T2 5 

BWxiy«fiI©«Wy«;»St4<>tt:. WiB»K3&S 
r 2 5 5 J (DSB#CDffi^ (®*S) *«»tH 1 0 (C^ 

^ST 1 5) o 
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■swx. iwyteic;^, tiLm^-zictt fornix 
wirasnAiWEoifiHrtccfta^s^flffiL. sir 

[0066] ^<Dt&, (4g-7-^QipIWx<bi{!iWy(CS 
*$< Uf-^ST 17). 

[0 06 7 ] «JiaiFvX*^*-> % BaiF*?**;* 
<fc^tc^(DaJ5>^3>^^ hU>XO«OEM*^6KM io 

l\ WB*ffli:«BBffc*S^ (^^^^ST 1 9) . 

[0 0 6 9 3 -eor. 3>$^Fu>xi§i^^A- 

BWT255J &«corc^«R»<DJHHlHR»« 
r0j*6 T2 5 5J iU»«ffiOmA-r 20 

f^ST21). CO^tliFv^^^jr-Xt ^ 
[0070]$/c, C©Ea»^X*'**~>CDf^» 

>«:f«SuriB«or*j<. ccr, BtaiFJ&!H<z>tft£ 

h U>X*f ASP 3 3 a<Dfi$B3*£e<Jftffit//dgg 

tmmic. >aBa»©»tt« r2 55j ^<Dffe 40 

<0«#©*tttt f 0 J ±&& 0 

[0 0 7 1 3 ISS©HSM5E»ff> ^33© 
[0 0 7 2 3 ^S3 3©*^»»<D**«3Sr^ 

[ 0 0 7 3 3 -e Or, |yffi^aif^T?<D$§li5«iailS^ 

t mimm^^m -7 x * *»n£ u r s§ 3 3©*^» 

T23. ST25). CC0@^*"Ct^tl 4 *XI£<D*Fi 50 



«WF7- 190 884 
12 

tCjCoTJtKOS T2 5 5J ittoT:i^aP»©@S«tt* 
HVKcmtmiinirbKti. *X3f<D^PfcCcj; 
ot»S^ T2 55J £fcoTt>*«^iB3R»£3R«> 

[0 074] <Wa»J?P««:J:*3>5f^h u>X« 
36) &«C. ^mifM^^cfc^>n>^^ H/>X<JDfl«ft 

[00753 ivat^^maua *-*\ mv-^ 
[00763 «2bw«i»7 1 wa»/i«a»«»*. 

0§833<Dn>**hU> X^fASP 3 3a * ft* $ 
ta>$f FU>XJ^!i*«§£ (Xf^ST3 
1) o C(D<b#, «mMH®ftflEKtf6o*#£C* 

[0 0 7 7 3 &£3HJ8PS57 ltt. 3>^>7hU 

> xmm&ttctt l x w-xtft v * *w%mm. urn 

Uf7^ST33), CC03>^^H/>X?i^tI 

$9 bU>X<Dmti. *X^<D£:P6, ttHv-*, n> 
h U>X»A»3 3 a©»«94a< JWHlfc3> 
hU>>Q»Mffi|iMt€** Uf^-ST35, 

ST37) B 

[0 0 7 8 3 -^0^, ^S3 3CD{4gv-^^aiffiO{4 
lHttl& (Xf»^*ST39, ST4 1 ) . -€-0 

X (^f^ST43, ST45) fflffiffiS^--**ffi 
ST47) o 

[0 07 9] fa>*^hb>X«it(IH«f»*K. 

[0 08 0) *"*\ ^ttl/TfcSWaW^X 
4 9), R*ffl3tiA:*C««ifi9ge=i>^ ^ h U>X 

x*;<*->ec*tu B«»tt. mmn 

1) . 

[0 08 1 ] ^LT. C(Dfi£A, ®^8fc. #ff 

s n/c^a» ^ - > <h meismBtiiB 

•£4>&*K91UMt«:t» Uf-^ST53. ST5 

5) . c<o^®^-fflftorrffl®^»s <xf 7 

^ST5 7) e CtitCJ:or^S3 3<D^il. +X^(D 
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* S»#1*3§Bt*a> RM- $ ft * • 

[00823 c<D<b#, mm^xz'^-xD-?*? 

mttmiSLifi r 2 5 5 j <Lfc9 , Sfc, ^IPffltiiil^^ 
S83 3©»*v ^X^O^pg, :3>**M>X*fA 
3$3 3 a ©teW, *BMH*MS#tt r 2 5 5 j 

T2 0J «T« TOj tC-rs-ffl{fc*tf^iSS3 3© 
mti. **m<D%M. h U>X*PAS53 3 a<D 

teSP. *»#<EMWl£tt r 0 j i & *) . $S3 3 10 

O^ft, *X^<D£:pg, n>** hu>Xi$ASi53 3 a 

C o o 8 3 ] * it . »B«*rfif tur 

* ti«:»cB 12©Xf7^ST59 (Cwt J: «c 

T5 9. st6 i ) o fir, ®m3 3<om^m^tm 

hU>X(D||§¥lj^£fT5 (Xf^ST63) . 

[ 0 0 8 4 ) ^Cfc, P 37-^ 4 20 

Hi$ft*»^« k w^D37-^ K^jrogas 
* 6 hurt * *>yi «mi Ktr 5 . 

[0 08 5] (8tffi^^CCj:^=J>5r^ hU>X« 
[0 08 6] |3>^^ Hx>XW^»<ftW»ffi> * 

ft*3wrr*. 

[0 08 7] tt3E«iai«7 1 tt. was/waiwafta. 
SJ4 7JCWL «TO*lli«HIHW«:-r&»*«rm*br 
«8W*i»a»Jtl[9IK:'r*. ^ltCCD*^73 7fc:<£ 
DS833©=i>**h U->X#ASP3 3 a 

1) . fit, n>*£ hu>xn@i^{c*nr^{b 

[008 8]^ 3>**FU>XMH«*»6i9ga 40 

* h U>X»ASB3 3 a<0*S»«*e<»ttJ0/c3>^r 

* h U>Xtt«E»HMMk*»* (Xf^ST75, S 
T7 7) . 

[0 08 9] fit, fBtt0r*«IBafflFvX^7Sdf- 

T7 9) . m&a2titcm<Qmm£m&*>*2 hu> 
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1) . 

[0 0 9 0 ] fir. £<D5£A, «M\ @C8tt. 

5 ft/cffgai? * ^ * - > iiuia^ssaiii 

»©MK^IM^(Xf^ST8 3, ST8 

5) , c©aH«*ri«bLT-iai*t»ft (zrv 

^ST87), CftCCcfc^T. SS3 3©?5ft. *X3£ 
<D>Kffi. 3>** h U>X*fASi$3 3 a<Dtt*k 

[0 09 1 ] C<D<h^. W§an«<fclfciffl«tt, ffcfc, 

«w\ afeff*»«M$ftfci»a»v^^^^ 

* h UVX^fUgP^BfaiJ^X^^^-XD^X^ 

ntu^ B fo/c», «rKr«iB«%Ka»vx^/^ 

T8 9) . 

[0092] ia>u mumtvut. *wx» 

ft. y#ft£fciciiHB3ftTi*5<Dr. cco$ilPSiJ5> 

&^td&$mmmmz®z Uf^ysig 1. stq 

3) . 

[ o o 9 3 3 fir, commmfH^rMlLX- 

tft!I®£f# (Xf-;^ST95) , f ft£3&C01 3© 
Xf^ST9 9&C^rf<£ 5te^tf>^L f(0ll, 
^*-^>Mb*fT^ (Xf-^ST97, ST9 9)„ 
[0 09 4 3 C<D<h£, wriBz:«HifRtCtt=i>»^ 

jeccjt^r**<, */c— seift*. c<Dtc#>. 9mm 

^©*#SCCg^r3>4r^ hi/>x©e»©** 
(xt-^'st ion. f iraw$ft/c«fp^6, 

ftKO. 7 5 K*(C 4 8 0 > h©*8 r 
[0 09 5 3 fir. ^WBSaatSfcA, f<D^ 
€lr©<ii^3ffl v 9fil % 2 7ffi, 8 1 ffi k 2 4 3fiiro 

8»¥ftiffi*fflc*r^iwbr*. 

[0 09 6 3 Wittf. HftdCCjtr&^arCOffi^Hl 
4(DJ;^&Cfff>ft/c<!:-r^ 0 Cft^3 fWoJp*Mblfc 
i^^rS15CC v 9fflro^{bl/ci#^0 1 6CC, 

2 7filTo^fbl/ci#*0 1 8H§-r^ 
{bl/ci^^rS 1 8tC, 2 4 3iTo?Ml/c<bt?: 

0 1 9 «:7^-r 0 

[0 09 7 ] C<D£Z. *i«irx»iti^^. 
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